Rapid changes in hypothalamic neuropeptide Y produced by carbohydrate-rich meals that enhance corticosterone and glucose levels.
Prior studies have demonstrated that chronic consumption over several weeks of a high-carbohydrate (65%) diet, compared to a moderate-carbohydrate (45%) or low-carbohydrate (15%) diet, potentiates the expression, synthesis and release of hypothalamic NPY. This effect occurs specifically in neurons of the arcuate nucleus (ARC) which project to the paraventricular nucleus (PVN). In the present experiments, tests involving acute manipulations were conducted to determine whether such diet-induced changes in NPY can occur rapidly, perhaps within 1-2 h, and whether these effects can be linked to specific changes in circulating glucoregulatory hormones or glucose itself., In adult, albino rats maintained on lab chow, the acute manipulations included the presentation of either a high-carbohydrate, moderate-carbohydrate or high-fat diet for 90 min at the onset of the natural feeding cycle. They also involved manipulations of glucose itself, either through the ingestion of a glucose (20%) solution in a drinking tube or intraperitoneal injection of a glucose solution (10%). After a high-carbohydrate meal compared to a moderate-carbohydrate or high-fat meal, NPY gene expression examined via in situ hybridization is found to be significantly enhanced in the ARC. The high-carbohydrate meal also potentiates NPY immunoreactivity in the ARC and PVN but has little effect on NPY in other hypothalamic areas examined and actually causes a reduction in the feeding-stimulatory peptide, galanin, specifically in the PVN. The meal-induced increase in NPY is associated with specific endocrine patterns, as revealed by measurements in serum collected from trunk blood or from rats implanted with a chronic jugular catheter. After a high-carbohydrate meal, levels of glucose, together with corticosterone and insulin, are significantly elevated, while non-esterified fatty acids are reduced. A possible effect of circulating glucose on hypothalamic NPY is further suggested by the finding that the consumption or a single injection of a glucose solution at the onset of the feeding cycle similarly elevates NPY mRNA and peptide immunoreactivity in the ARC and PVN. These results demonstrate that hypothalamic NPY can change rapidly in response to dietary carbohydrate. They also suggest that this effect may be related to changes in circulating CORT as well as to the availability or utilization of glucose.